Objectives: To determine, firstly, if there was any seasonal effect on nutrient intake during pregnancy and birth measures, secondly, if there was any relationship between maternal nutrient intake and infant birth measures according to season and thirdly, to consider the hypothesis that seasonal change in nutrient intake during pregnancy might affect health in later life of some women's offspring. Design: Pilot study to determine number of days required to characterize group intake followed by a prospective cohort study. Setting: Patients attending a city ante-natal clinic in the lower North Island, New Zealand. Subjects: A total of 214 healthy mostly European pregnant women volunteers, entering the second trimester of pregnancy, of whom 10 miscarried and seven withdrew. Methods: Subjects were visited in months 4 and 7 of pregnancy, and months 2, 6 and 12 after birth. Height, weight and skinfolds were measured and questionnaires to determine personal details administered at these times. Subjects recorded 8 days of weighed diets in both the fourth and seventh month. Health records were used to supply infant measures. Results: Significant (Pp0.05) seasonal variations in fat, carbohydrate, vitamin C and D, B vitamins, b-carotene, sodium, potassium, calcium, phosphorous, sulfur, sodium, chloride, zinc and selenium intakes were found. No significant 'main effect' difference in gestational age, infant birthweight, and head circumference was found with season. However, there were significant interactions (Pp0.05) for each birth season between birth measures and specific maternal nutrients at months 4 and 7 of pregnancy. Conclusion: The significant seasonal variations in nutrient intake in pregnant women, and significant influence of nutrient intake on birth measures in different seasons, suggests seasonal nutrient variation may also affect fetal development at a cellular level. This supports our hypothesis that the development of conditions related to season of birth, including schizophrenia, multiple sclerosis, type I diabetes and longevity, may be influenced by seasonal variation in nutrient intake during pregnancy.
Introduction
Seasonal variation in food supply has long been allowed for in the design of nutrition surveys (Bingham, 1987) . This paper presents the hypothesis that seasonal changes in intake of some nutrients during pregnancy might be sufficient to affect the development, birth measures and health in later life of some women's offspring if intake and plasma levels were low at a particularly critical time during fetal development.
Some studies on maternal nutrition during pregnancy have found a significant association between birthweight and protein, zinc, thiamin and riboflavin intakes (Haste et al., 1991) , carbohydrate intake in early pregnancy and protein intake in late pregnancy (Godfrey et al., 1996) , vitamin C intake in early pregnancy (Mathews et al., 1999) , and total energy from protein in early pregnancy (Moore et al., 2004) . However, the influence of seasonal change in nutrient intake on birth measures has not been investigated.
The work of Barker and others has demonstrated that disturbed fetal growth in humans can program later disease risk in adults (Barker et al., 1990 (Barker et al., , 1993a . In addition, animal and human studies have highlighted the need for certain micronutrients at critical stages during embryonic development and the effect suboptimal and excessive micronutrient levels may have on the fetus and later development of disease (McArdle and Ashworth, 1999; Waterland and Garza, 1999; Ashworth and Antipatis, 2001; Gluckman et al., 2005; Moore and Davies, 2005) .
Studies of Western temperate zone populations have found a relationship between season of birth and several conditions. There is substantial evidence associating winter birth with increased risk of non-deficit or type I schizophrenia, which makes up around 85% of cases (Boyd et al., 1986; Gallagher et al., 1999; McGrath and Welham, 1999; Mortenson et al., 1999; Messias et al., 2004) . There is some evidence that those born autumn have the lowest risk of developing multiple sclerosis, whereas those born in spring have an increased risk (James, 1995; Willer et al., 2005) . Most studies in western populations (including New Zealand) show that children who develop type I diabetes are more likely to be born in summer and least likely to be born in autumn (Rothwell et al., 1999; Samuelsson et al., 1999; Songini et al., 2001; Willis et al., 2002) . Finally, there is substantial evidence that lifespan is generally shorter in those born in spring and longer in those born in autumn (Doblhammer and Vaupel, 2001; Vaiserman et al., 2002; Lerchl, 2004) .
Therefore, we examine whether there is evidence of a seasonal effect of maternal diet on birth measures and go on to suggest how seasonal variation in maternal diet may contribute to the risk of later health conditions.
Methods
Pilot Study A 14 day study on 21 women in the 18-35 age group was used to determine by analysis of variance (ANOVA), the sample size and number of measurement days required to assess accurately mean group nutrient intake to within 5% of the true mean in New Zealand women (Beaton et al., 1979; Bingham, 1987) . It was felt that this level of accuracy was required to relate nutrient intake to birth outcome measures, for example birthweight. As the pilot was very demanding in terms of time and effort, non-pregnant women were used. It was assumed that intra-and interperson variance in dietary intake would be similar in non-pregnant and pregnant women. During the pilot, 24 h weighed diet records were kept by all subjects for 14 days (including 4 weekend days), and anthropometric measurements were recorded at the beginning and end of the experimental period. The results showed that 200 subjects measured for 8 days were necessary to assess mean group intake of most nutrients to within 75% of the true mean, except for nutrients with very high coefficients of variation between and within person, such as vitamin C (76%) and retinol (78.35%).
Subject selection
Ethical approval for this study was obtained from the Massey University Human Ethics Committee and the ManawatuWanganui Area Health Board. Survey publicity material was displayed widely in medical, parent, school and community centres in a 50 km radius from a southern North Island city centre in New Zealand. Potential volunteers contacted the researcher by phone. An information sheet and consent form was sent through the post to each potential volunteer. Only those who completed the consent form were used as volunteers. Women with a record of chronic disease, for example, hypertension, heart or kidney disease or history of obstetric problems were excluded. Two hundred and fourteen pregnant women who attended a city antenatal clinic volunteered for the study, 10 miscarried and seven withdrew.
Data collection program
Subjects were allocated an interviewer who was their contact throughout the study. They were visited in the first week of the fourth and seventh months of their pregnancy, when height, weight and skinfolds were measured and questionnaires to determine demographic, medical, well being and lifestyle details were administered. Subjects recorded 8 days of weighed diets in the fourth and seventh months, resulting in a total of 16 days of weighed diet records in 79% of subjects, and 12 or more in 95% of subjects. Considerable effort was put into ensuring accurate records. During diet recording, the subjects phoned the data collectors if they had any problems. When the data collectors collected the dietary records, they checked them with the subjects to make sure each record was complete. One bulimic woman's data were excluded from the study. Dietary data were collected over a 2.9-year period. Subjects were also visited at 2, 6 and 12 months after birth; weight and skinfolds were measured and a questionnaire administered at each visit. Only seasonal variation in nutrient intake and birth measures will be discussed in this paper.
Techniques of data collection
Weight was measured on portable Tanita electronic scales, calibrated weekly against a Sauter platform scale accurate to 20070.02 kg. Height was measured with a portable stadiometer. Triceps, biceps, subscapular, costal, suprailiac, mid-thigh and kneecap skinfolds were measured using Harpenden-Holtain calipers. All measurements were according to the procedures set out in Gibson, 1990 . Babies' weight, head circumference at birth, and weight, length and head circumference at 6 and 12 months after birth were copied from their health records.
To improve subject co-operation (Bingham, 1987) , the 8-day weighed record required was split into 2-, 4-day periods 8 days apart, so each day of the week was represented. All food and drink consumed was first weighed on a calibrated Salter Microtonic Electronic Scale with taring facility. Food details and weights were recorded in 4-day diet record books given to each subject. (Livingstone and Black, 2003) . Because of the unpredictable changes in basal metabolic rate during pregnancy (King, 2000) , it was felt that physical activity level values could not be calculated with certainty. In addition, 84% of the subjects suffered from morning sickness, 16% severely (period of vomiting all day or hospitalization) and this affected their dietary intake. Hence, it was decided that in this study no meaningful correction for under-reporting could be made, and the original dietary data were used.
Analytical methods
The day-to-day nutrient intakes were analyzed using a random effects general linear model. This adjusted for the fact the data are repeated measures on individuals, for the effects of day of the week and day of dietary record in each measurement period, and any possible difference between the fourth and seventh months. As intakes are skewed, a normalizing transformation (logarithm or square-root as appropriate) was applied to each nutrient before hypothesis testing. Alcohol intakes could not be normalized as most intakes were zero. Seasonality was assessed in three ways. Separate season (quarter) effects were estimated and tested for significance using multi-way ANOVA (i.e. dummy variables for season after adjustment for day of week, day of record and month of pregnancy); separate month effects were estimated and tested the same way and seasonality was also modeled by a combination of four sinusoidal curves, allowing quarterly effects to be represented. The analyses were carried out within the general linear model. Significance was determined by the usual approach of testing the hypothesis of no difference in means. For the sinusoidal analysis, significance was determined by testing the null hypothesis that the regression coefficients of all sine/cosine terms were zero.
To guard against type I error, it was decided nutrients would only be reported in this paper, as having significant seasonal variation if the significance was confirmed in at least two of the three analyses and withstood close scrutiny, for example, using alternative start dates for season or month. Relationships between infant birth measures, nutrient intakes and potential confounders, such as body mass index (BMI), parity, smoking, age and height were examined using regression. We included those that appeared significant at the 5% level.
Results
Demographic and anthropometric characteristics of the subjects The subjects came from a city of 70 000 people (54% of subjects) and the small towns (29%) and countryside (17%) within a 50 km radius of the city. Ninety percent of subjects classified themselves as being of European origin, 7% as Maori (the indigenous people of New Zealand) and 3% as other ethnicities. Household size varied from one to nine with 31% of subjects living in households comprising up to two people, 60% with three or four, and 9% with more than four people. A number of the larger households included flatmates, boarders, or relatives. Most of the subjects were married or had partners (93%) with 7% being solo mothers. Thirty-seven percent of the subjects were primiparous. Most multiparous subjects had one or two children (55%). The level of education among the subjects was high with 75% having some post-school education or training, and only 24% having three or less years of secondary schooling. Seventy-two percent of the subjects and 59% of their husbands/partners who worked were classified as being in the higher socio-economic groups.
The mean and standard deviation (s.d.) age for women in the sample was 29.374.4 years, and their mean (s.d.) height was 16476.5 centimetres. Their mean (s.d.) weight, BMI and sum of skinfolds at the measurement intervals during pregnancy are shown in Table 1 .
Maternal nutrient intake during pregnancy: seasonal differences There was no significant difference in median weight of recorded food and beverage intake in the fourth (1725 g) or the seventh months (1754 g) of pregnancy, nor between median energy intakes in the fourth (8860 kJ) and seventh months (8596 kJ). In addition, apart from vitamin B6 (P ¼ 0.0029), there was no significant difference between the median intake of any other nutrients in the fourth and the seventh months of pregnancy.
There were no significant differences in nutrient levels in diets collected in different years. However, using three different statistical analyses, significant differences in mean seasonal and calendar month nutrient intake levels were found in the pregnant women in this study. These are shown in Table 2 , where for simplicity calendar month differences are not identified but shown in the appropriate season. Here, spring is identified as the season when the intake of most significant nutrients is high and summer the season where intake of most is low. As there were no significant differences between median intake levels of these nutrients in the fourth and seventh months of pregnancy, and infant births were spread throughout the year, these seasonal differences were not influenced by month of pregnancy. Table 3 shows the median, upper and lower quartile daily intake values for those nutrients where intake levels differ significantly by season.
Relationships between maternal nutrient intake and infant birth measures according to season Mean gestational age, birthweight and head circumference of the subjects' babies according to birth season are shown in Table 4 . Length was not measured at birth. After correcting for BMI, smoking, age of the mother and parity, but not diet, no significant difference in birthweight, head circumference or gestational age of the baby was found in babies born in different seasons. Infant numbers were not sufficient to allow a reliable season by season analysis of infant measures 
Significant sinusoidal variation by season Significant monthly differences 
Significant monthly differences
Abbreviations: SFA, saturated fatty acid; Vit, vitamin.
at 6 months and a year due to subject dropout. No relationship was found between the severity of morning sickness and birth measures or season, nor between maternal age or height and birth measures. After correcting for maternal BMI, parity and smoking, a general linear model found a significant interaction between season and maternal intake of certain nutrients. This means that particular nutrients are important in particular seasons. Relationships between both months four and seven maternal diets during pregnancy and babies' measures were considered separately as nutrient effects may differ as pregnancy progresses. The results are shown in Table 5 . Haste et al. (1991) also corrected birthweight for gestational age: in our case, no nutrients were significantly related to being small/ large for age. Age-corrected head-circumference gave similar significant relationships as when the age-correction was omitted.
Discussion
Maternal nutrient intake during pregnancy: seasonal differences Although nutrient intake recommendations for pregnancy indicate increased requirements as pregnancy progresses, in practice, this increase may not occur, as in this study. This has been noted in other studies (Haste et al., 1990; Durnin, 1991; Giddens et al., 2000; .
Usually, researchers are interested in the diet as a whole, not diet in a particular season. However, there are a few western studies where seasonal variation in diet has been studied over at least a year using a variety of methods. Significantly lower intakes of b-carotene and fiber were found in summer in the diets of men in Wales (Fehilly et al., 1984) , a similar result to our study. In a 2-year study on young Dutch women Van Staveren et al. (1986) found that intake of fat appeared to be higher in winter and spring than Gestational age (days) summer and autumn, whereas the reverse was true for sugars. Dietary fiber was higher in autumn than summer, with intermediate values between. Our study found that dietary fat intake was highest in spring and dietary fiber lowest in summer. Bingham et al (1994) found significantly lower intakes of starch, calcium, iron and retinol in summer, compared to autumn in English women aged 50-65 years. Our study also found significantly lower intakes of starch, calcium and b-carotene, although not retinol in summer compared to autumn. Rasanen (1979) , found that mean intakes of iron, vitamin A and C were lower in Finnish children in summer than winter. We found that intakes of vitamin C and b-carotene were also lower at these times. Serum levels of b-carotene reflect dietary intake. In a study of 17 247 Finnish men serum levels of b-carotene were found to be lower in late spring and early summer and highest in autumn (Rautalahti et al., 1993) . Our study found intakes of b-carotene were lowest in spring and summer. Although seasonal change was found in fewer nutrients in these studies, the nutrients and seasonal trends identified in these northern hemisphere studies are mostly similar to those found in our southern hemisphere study ( Table 2 ), suggesting that seasonal differences in nutrient intake among pregnant women could be similar in northern and southern hemispheres.
Relationships between maternal nutrient intake and infant birth measures according to season
Seasonal influence on birth measures may only become apparent in very large samples, which may explain why ANOVA showed no significant relationship. Lawlor et al. (2005) using birth data from 12 150 individuals in Scotland, and McGrath et al. (2005) using birth data from 350 171 people in Australia, both found that infants born in autumn were heaviest and those born in winter, lightest. The same trend was observed in our study (see Table 3 ) but was not significant (P ¼ 0.711). Other studies have reported an effect of season of birth on height and weight in later years (Wohlfahrt et al., 1998 , Banegast et al., 2001 , Koscinski et al., 2004 but the results are not consistent. Explanations advanced for these effects include seasonal differences in light exposure (Banegast et al., 2001) , vitamin D synthesis (McGrath et al., 2005) and ambient outdoor temperature (Lawlor et al., 2005) . It could also be that seasonal change in maternal diet during pregnancy plays a role.
Although no significant 'main effect' seasonal difference was found in infant measures at birth, some nutrients were found to have a significant influence on infant measures for infants born in particular seasons. There are many reports on the effects of seasonal variation in maternal nutrient intake on infant measures in developing countries but as far as the authors are aware, no other study on Western temperate zone populations has investigated this.
In well-nourished populations like those in New Zealand, it might be expected that fewer nutrients would influence infant birthweight as the influence of maternal body fat levels is so strong. This was so for summer and autumn births where we found little or no influence of maternal nutrient intake on birthweight. However, even after correcting for smoking, parity and BMI; carbohydrate, B vitamin and calcium intakes were negatively related to birthweight in winter. Studies that have investigated the relationship of nutrient intake during pregnancy with birthweight (Haste et al., 1991; Godfrey et al., 1996; Mathews et al., 1999; Moore et al., 2004) have not examined the effect of birth season. No similarities were found between their findings and ours.
The negative effect on infant head circumference of maternal alcohol intake is well documented (Day et al., 2002) . Alcohol consumption in the subjects was reportedly low, but even so month 7 intake had a negative impact on infant head circumference in winter. The positive influence on head circumference of maternal carbohydrate and thiamine intakes in month 4 in spring births, and sugar intakes in months 4 and 7 in summer births might indicate that fetal energy metabolism may be affected in some infants in these seasons. The lack of seasonal nutritional influence on infant head circumference in autumn would suggest that intakes of most nutrients are plentiful at that time and growth of infants born in autumn is not compromised. When considering head circumference, it must be borne in mind that the impact of the birth process on newborn head shape could affect the legitimacy of some of these results.
Possible public health implications of seasonal differences in maternal nutrient intake We have found that birth measures in different seasons are influenced by maternal intake of some nutrients. It is possible that as well as influencing these gross measures of growth, seasonal differences in maternal intake produce effects that are only apparent at the cellular level. We hypothesize that these seasonal changes in intake of some nutrients may be sufficient to affect the development and health in later life of some women's offspring if intake and plasma levels were low at a particularly critical time during fetal development. Although this study does not have data on the health in later life of the subjects' infants, by comparing those studies that do relate health conditions to season of birth, with the significant seasonal nutrient highs and lows in this study, some suggestion of possible seasonal nutrient level effects may be obtained. Most studies on season of birth and risk of later disease have been carried out in countries with western style diets in temperate zones in the northern hemisphere. New Zealand is a southern hemisphere country, but also in a temperate zone with a western style diet. As the New Zealand women in this study were mostly (90%) of European origin, it is likely their diets will be similar to those in the northern hemisphere, and any genetic-nutritional interaction would also apply.
Winter birth and schizophrenia
Babies delivered in winter in this study were born when maternal antioxidant intake was high and fat, folate and calcium intake low, and conceived mostly in spring when supply of most nutrients, except b-carotene was plentiful. A connection has been made between schizophrenia and winter birth. Evidence for this comes from studies in both the northern and southern hemispheres including Oceania (Boyd et al., 1986; McGrath and Welham, 1999) . If this disease is influenced by maternal nutrient intake, we speculate that the period of fetal risk is most likely the last months of brain development before birth when folate intake levels are low, and not the embryonic and early fetal period when the gross structure of the central nervous system is developing as nutrient intake levels are at their highest at this stage. Folate catabolism peaks in the third trimester when there is a maximal increase in fetal mass (Megahed and Taher, 2004) . In later pregnancy, folate inadequacy results in intrauterine growth retardation possibly as a result of impaired cell proliferation and folate dependant vitamin and amino-acid metabolism (Scholl and Johnson, 2000) . Low birthweight has been associated with the development of schizophrenia (Kunugi et al., 2001; Smith et al., 2001) . Mean birthweight in winter was the lowest in our study, though the seasonal difference was not significant. However, a very large Scottish (Lawlor et al., 2005) and Australian study (McGrath et al., 2005) found that infants born in winter had the lowest birthweights. If the findings from this study apply, it could be that low intakes of folate in the last trimester may be a contributing factor.
Spring births and multiple sclerosis
A recent pooled analysis of 42 045 multiple sclerosis patients using Canada, UK, Denmark and Sweden data sets showed significantly more people with multiple sclerosis were born in spring and significantly fewer in autumn (Willer et al., 2005) . If the results of this study can be taken as an indicator, those born in spring arrive at a time when the intake of most nutrients is plentiful and would mostly have been conceived in summer when vitamin C, b-carotene, selenium and zinc intakes are at their lowest. Brain and spinal cord ascorbate levels are higher than all other body tissues with the highest concentrations being found in neurons. It has been suggested that ascorbate as well as having a neuroprotective role as an antioxidant is a cofactor in the synthesis of many neuropeptides, and has been shown to promote myelin formation in Schwann cells in the peripheral nervous system (Rice, 2000) . Studies in rats indicate that vitamin C may influence embryonic neurogenesis by facilitating the differentiation of cortical precursor cells into neurons and astrocytes and the establishment of neural networks (Lee et al., 2003) . Selenoproteins play an important role removing lipid peroxidation products and regenerating ascorbic acid (Rayman, 2002) . Although zinc containing enzymes help prevent excessive cellular oxidative damage as well, they also modulate the activity of glutamate and g-aminobutyric acid receptors in neurotransmission and are important in protein and nucleic acid synthesis (Sandstead et al., 2000) . Only a short deficit period in pregnant rats has been shown to increase apoptosis in the neural crest wall in the embryo (Ashworth and Antipatis, 2001) , whereas zinc deficiency in suckling rats has also been shown to depress myelination (Dreosti, 1993) . Perhaps, some defect of embryonic neurodevelopment occurring as a result of the lower levels of these nutrients contributes to the development of multiple sclerosis later in life.
Summer births and childhood type I diabetes The development of type I diabetes in childhood is associated with summer birth. Infants born in summer in this study would be delivered in a season when maternal intakes of many nutrients are at their lowest, for example antioxidants and zinc, and most likely conceived in autumn when b-carotene and fat intakes are high and vitamin C, D, niacin and selenium intakes were low.
It has been suggested that seasonal autumn/winter viral infections occuring early in pregnancy in the mother allow passage of pathogenic viruses to the fetus b-cells triggering the autoimmune process in the genetically susceptible (Rothwell et al., 1999; Samuelsson et al., 1999; Hummel et al., 2001 ). This effect may be augmented by the lower selenium levels found in autumn in this study which are associated with increased severity of viral infections (Rayman, 2002) . 1,25(OH 2 )D 3 has been shown to suppress certain autoimmune diseases such as type I diabetes (Zittermann, 2003) . This study suggests reduced availability through low intakes in autumn combined with lowered vitamin D synthesis through reduced exposure to ultraviolet light may facilitate the later development of type I diabetes. Human studies have shown that early supplementation of infants with relatively high levels of vitamin D (50 mg/day) reduces the risk of developing type I diabetes in later life (Harris, 2005) . Finally, both animal and human adult studies have shown that oxidative stress damages b-cells in type I diabetes (Hoeldtke et al., 2003) . This study suggests that lower vitamin D and selenium intakes in early pregnancy and lower maternal antioxidant intakes both early and late in pregnancy may impair fetal b-cell function contributing to the later development of type I diabetes.
Autumn births and longevity
Babies born in autumn in this study were delivered when maternal vitamin C and D, niacin and selenium intakes were low and conceived mostly in winter when antioxidant intake levels were high and folate and calcium levels low. As the fetus developed during spring intakes of all nutrients including the antioxidants were high. Several studies, including one that includes a southern hemisphere sample have shown that those born in autumn tend to live longer than those born in spring (Doblhammer and Vaupel, 2001; Vaiserman et al., 2002; Lerchl, 2004) . If confirmed this could lend support to the free radical theory of aging (Knight, 2000) , suggesting that those who live longer sustain less free radical induced damage due to the higher antioxidant intake in the critical embryonic and early fetal period.
As autumn born infants tend to live longer and have lower risks of some diseases, perhaps health educators and family planning agencies might encourage some mothers who plan their pregnancies to try for an autumn delivery and avoid spring births. However, whatever the season of birth, the results of this study suggest that optimum intakes of antioxidants and folate around conception and throughout pregnancy may have important influences on the long-term health of the infant. Although generous folate intakes are already emphasized in nutritional advice to pregnant mothers, intakes of antioxidant nutrients need more detailed attention.
Study strengths, limitations and suggestions for future research
The strength of this study is the 16 days of accurate weighed diet records collected from most subjects: half obtained at the beginning of the second trimester of pregnancy and half at the third. These data were not subject to errors due to imprecise recall that are inherent in studies, which use 24-h recalls or food frequency questionnaires. However, this had the disadvantage of placing a heavy compliance burden on the respondents, which may have limited the participation of some would-be volunteers, leading to selection bias. This bias has made our study cohort slightly wealthier and more homogeneous than the general population and one might anticipate that dietary intake of poorer mothers would be more affected by seasonal variation in price of fresh produce. Therefore, we suggest that seasonal variations in intake might be larger in the general population than we have been able to demonstrate. Further, although we consider our results to be generally applicable, similar studies on seasonal variation in dietary intake in larger samples of pregnant women with western style diets need to be carried out in the northern hemisphere to confirm our findings. In addition, this study was only able to consider the effect of maternal nutrition on birth measures. In order to test the hypothesized links between seasonal variation in maternal nutrition and long-term health of the infant, a longitudinal study on a larger sample is required.
Conclusion
Significant seasonal variations in nutrient intake were found in this sample of pregnant women, which were similar in part to seasonal variations found in northern hemisphere studies. Significant relationships were also found between gestational age, birthweight and head circumference in winter, spring, summer and autumn births and the intake of certain nutrients in the fourth and seventh months of these pregnancies. It is possible that as well as influencing these gross measures of growth, seasonal differences in maternal intake may affect fetal development at the cellular level and thus impact on the health in later life of some women's offspring. Therefore, we hypothesize that the development of conditions related to season of birth, schizophrenia, multiple sclerosis, type I diabetes and longevity, may be influenced by seasonal variation in nutrient intake during pregnancy.
